Metabolism of bis(2-methoxyethyl) ether in the adult male rat: evaluation of the principal metabolite as a testicular toxicant.
The metabolism of the reproductive toxicant bis(2-methoxyethyl) ether was studied in male Sprague-Dawley rats, and the principal metabolite (2-methoxyethoxy)acetic acid and its metabolic precursor 2-(2-methoxyethoxy)ethanol were evaluated separately as testicular toxicants. For the metabolism study, rats were given single po doses of [1,2-ethylene-14C]bis(2-methoxyethyl) ether at 5.1 or 0.051 mmol/kg body wt. Within 96 hr, approximately 86 to 90% of the radioactivity was excreted in the urine. Urinary metabolites were separated by high-performance liquid chromatography and isolated for characterization by gas chromatography-mass spectrometry. The principal urinary metabolite, accounting for 67.9 +/- 3.3% of the administered high dose and 70.3 +/- 1.3% of the low dose, was identified as (2-methoxyethoxy)acetic acid. A second metabolite, representing 6.2 +/- 0.8% of the high dose and 5.8 +/- 0.8% of the low dose, was identified as methoxyacetic acid, a previously recognized testicular toxicant. In the toxicity study, (2-methoxyethoxy)acetic acid and 2-(2-methoxyethoxy)ethanol were administered to rats at 5.1 mmol/kg body wt by gavage as single daily doses for as many as 20 consecutive days. The testes of rats killed 24 hr after the administration of even numbered doses showed no gross or microscopic abnormalities. These results are in contrast to the previously reported testicular atrophy evoked after as few as 8 daily doses of the parent compound, bis(2-methoxyethyl) ether, tested under the same experimental conditions. Thus, the testicular toxicity reported for bis(2-methoxyethyl) ether could be explained by the presence of a minor metabolite, methoxyacetic acid.